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The introduction of two-photon
microscopy for in vivo imaging
has opened the door to chronic

monitoring of individual neurons

in the adult brain, and the study
of synaptic distribution and
structural plasticity mechanisms
at a very fine scale.

We have developed methods
for labeling and chronic track-
ing of excitatory and inhibitory
synapses across the dendritic
arbors of L2/3 cortical pyramidal
neurons in vivo. These methods,
combined with posthoc tissue
expansion microscopy, have
allowed us to experimentally
generate synaptic maps of indi-
vidual Layer 2/3 pyramidal cells
of primary visual cortex, reveal-
ing the number, density, and
size of thalamic versus cortical
excitatory synapses.

Our findings provide a basis for
anatomically-faithful modeling
that uncovers how individual
L2/3 neurons with sparse and
weak thalamocortical synapses,
embedded in small heterog-
enous neuronal ensembles,
may reliably “read-out” visually
driven thalamic input.

Elly Nedivi’s lecture is hosted
by SFB1315 Speaker Matthew
Larkum.
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